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Certain cells in the urine may be readily recognized by their characteristic morphology, the question of their having originated from the renal parenchymal tissue itself being excluded. For example, squamous epithelial cells from the urinary tract, erythrocytes, polymorphonuclear leucocytes (provided that these are not degenerate), and aggregates such as casts and plaques fall into this category. However, the differentiation of, say, renal tubular cells, mononuclear leucocytes, and small transitional epithelial cells may often prove difficult and certainly time-consuming when large numbers of samples have to be examined, as in the present-day programmes for safety assessment of new drugs.
A simple counterstain to assist in the differentiation of cells from other amorphous debris, especially when examining the urine collected from laboratory animals, is often used when examining fresh preparations of cells in counting chambers. For example, Balazs, Hatch, Zawidzka, and Grice (1963) used a composite eosin/methyl blue/picric acid stain described by Behre and Muhlberg (1937) and methylene blue itself is often used; Lippman (1957) (Davies and Kennedy, 1967; Davies, Kennedy, and Saluja, 1968 During the course of a recent study of the detection of early renal tubular damage in rats (Hardy, 1968) it was felt that there was still a need for the positive identification of cells as having issued from the renal tubules. One system thought worthy of attention was the oxidative enzyme succinic dehydrogenase (SDH). The histochermically demonstrated distribution of SDH in the rat kidney is well documented (Rutenburg, Wolman, and Seligman, 1953; Wachstein, 1955) , the proximal and distal convoluted tubules and both the ascending and descending limbs of Henle being relatively rich in the enzyme.
Methods
The method chosen for the demonstration of SDH in fresh frozen sections of rat kidney and urinary tract tissue was that of Lillie (1965) , which is based on the method described by Nachlas, Tsou, de Souza, Cheng, and Seligman (1957) Houghton and Pears (1957) . If permanent preparations are required, an aliquot of the stained cell deposit may be counterstained in 0 1 per cent. w.Iv. aqueous Safranin "O" to demonstrate the nuclei, thei washed with water, mounted on albuminized slides, air dried, and mounted in DPX.
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Results By the use of this method, the increased numbers of cells seen in the urine deposits of rats after the subcutaneous administration of sodium chromate, uranyl nitrate, and neomycin sulphate-all proven renal tubule toxins known to cause desquamation of cells-were shown to be predominantly SDHpositive. Examination of fresh frozen sections and tissue scrapings confirmed that Zones 1, 2, and 3 of the kidney (the cortex and outer medulla but not the papilla) were rich in the enzyme. On the other hand the transitional epithelium of the ureter, bladder, and renal pelvis was completely non-reactive. In sections incubated at the same time in the same incubation mixture, there was a trace reaction in the muscularis of the bladder and ureter. Under the conditions described above, circulating leucocytes and erythrocytes did not give the visible reaction for SDH seen in cells shed from the renal tubule.
Discussion
At the present time there seems to be no satisfactory explanation of the likely cause, or causes, of a mild celluria or of its relevance in assessing the extent or severity of renal damage. On the one hand there appear to be substances, such as caffeine and lactose, the diuretic frusemide, and urea, which have been cited as causing an increased excretion rate of cells but which have not been incriminated as frank nephrotoxins (Prescott, 1965; Gent, Taylor, and Brook, 1965; Prescott, 1966) . At the other end of the scale there are the obvious nephrotoxins, such as the heavy metal ions (Sharratt and Frazer, 1963; Davies and Kennedy, 1967) and neomycin (Hardy, 1968) , which undoubtedly cause desquamation of cells from the renal tubules. Clearly, if the oral administration of such apparently innocuous substances as urea and lactose gives rise to increased exfoliation rates of renal tubular epithelial cells, then this must cast some doubt on the relevance of a mild celluria by itself as an indicator of actual or impending renal damage.
Of the most commonly-used therapeutic agents, aspirin and the salicylates are now well recognized as causing exfoliation of cells from the kidney (Scott, Denman, and Dorling, 1963; Prescott, 1965 Prescott, , 1966 Scott, 1966) , though whether they should be labelled as nephrotoxins or not is open to question from the conflicting results of studies in animals. The defoliative action of aspirin on the gastric mucosal epithelium has also been demonstrated (Croft, 1963; Scott, 1966) and one wonders if perhaps the excessive numbers of cells seen is a result of a temporary potentiation in cell turnover rate, the urine and gastric juice being convenient media in which we can measure this. On the other hand, in the case of the kidney, it has been suggested that an alteration in the rate of renal flow may be the causative factor. If one accepts the possibility that some agents could cause shedding of epithelial cells in general, then cells appearing in the urine might come from any part of the urinary tract, apart from the nephron. The correct identification of the site of origin of the cells then becomes more important.
In addition to the usefulness of the demonstration of SDH in cells as a positive indication that cells are of renal origin, it was noted that the proportion of SDH-positive cells present varied with time. Thus, the cells exfoliated shortly after administration of a single high subcutaneous dose of neomycin sulphate to rats were predominantly enzyme-positive, whereas as time progressed there was a higher proportion of negative cells. This finding is compatible with the pattern of diminishing tissue enzyme found in the nephropathies, as reported for instance by Brain and Kay (1927) , Breedis, Flory, and Furth (1943) , Wachstein and Meisel (1954) , and Spink and Landeryou (1960) . Thus it is suggested that attention to the ratio of reactive to non-reactive cells appearing in the urine may also give some measure of the particular stage of development or severity of lesions of the renal tubule. Furthermore, by paying attention to other enzymes, it may be possible, perhaps by a differential analysis of several systems, to type cells as having issued from a particular segment of the nephron.
Summary
It is suggested that a histochemical approach to the labelling of cells found in the urine is of value in the positive identification of cells exfoliated from the renal tubule in experimental nephropathies. A method is described for the demonstration of succinic dehydrogenase in unfixed tubule epithelial cells so that these may be enumerated in a cytometer. Since the urinary tract epithelium of the rat is nonreactive, the finding of enzyme-rich cells in the urine after administration of nephrotoxins identifies these as having issued from the nephron. Furthermore, by calculating the ratio of reactive to non-reactive cells, it may be possible to predict the particular stage of development or severity of a kidney lesion and by a differential enzyme histochemical analysis to determine the site from which exfoliation has taken place. This approach is currently being applied to the screening of anti-inflammatory and analgesic drugs for nephrotoxicity. Se sugiere que la tecnica histoquimica para la marcaci6n de celulas halladas en la orina es valiosa en la identificaci6n positiva de celulas exfoliadas de los tiibulos renales en nefropatias experimentales. Se describe un metodo para la demostraci6n de dehidrogenasa succinica en celulas epiteliales tubulares no fijadas, de modo que estas puedan ser enumeradas en un cit6metro. Dado que el epitelio del tracto urinario de la rata no es reactivo, la presencia en la orina, de celulas ricas en enzimas despu6s de la administraci6n de nefrotoxinas identifica a estas celulas como procedentes del nefr6n. Mas ain, calculando la proporci6n entre las celulas reactivas y las no reactivas, seria posible predecir determinada etapa del desarrollo o severidad de una lesi6n renal y, mediante un analisis histoquimico diferencial de enzimas, determinar el lugar donde se ha producido la exfoliaci6n. Esta t6cnica se aplica actualmente el estudio de las drogas antiinflamatorias y analgesicas para determinar su nefrotoxicidad. 
